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Introduction
Does Pediatric Gastroesophageal Reflux Disease (GERD), also 
known as acid reflux, exist? GERD is a condition in which over 
60 million Americans suffer from at least once a month (Maddox 
2012); this condition is commonly called heartburn. Acid reflux 
is not the typical pain felt after eating a heavy meal or the wrong 
kinds of foods. It is a much stronger and severe condition. Reflux 
is defined as the passage of gastric contents into the esophagus 
and is a physiologic process. (Vandenplas, et al. 2009)  Doctors 
have questioned whether it is a possibility for infants and children 
to suffer from such a condition, which is often believed to come 
with age or bad eating habits. The NIH and many other prestigious 
organizations and hospitals in the United States and around the 
world are doing extensive research on this condition (Nelson, et 
al. 1997). This review will attempt to present the known research 
on the acid reflux-like symptoms in infants and children and what 
evidence there is to prove if it is indeed pediatric GERD, as well 
as present the possible medical ways of alleviating their suffering.
Methods
General websites like NIH.gov, and Webmd.com, with defini-
tions of what GERD is were accessed first and reviewed to gain 
a general knowledge about GERD. The NIH’s scholarly website, 
Pubmed, with original research and review articles from all types 
of medical and research journals was accessed. Information about 
GERD in infants was evaluated. General data regarding GERD, 
GERD in infants and any diagnostic testing and treatment of the 
disease were researched and evaluated for relevant information. 
In Touro College’s library, the Touro Ebsco search engine was ac-
cessed and utilized to locate useful articles and original research 
papers as well.
Discussion
Many people feel the sensation of food “coming up” on them after 
eating heavy foods. This sensation may indeed be food escaping the 
lower esophageal sphincter and rising upward into the esophagus 
(fig.1). There is no cause for alarm when the person does not feel 
any troubling symptoms as a result of this; at this stage the condi-
tion is not called GERD and is not labeled a disease (Rudolph, et 
al., 2001). It is simply called GER, Gastroesophageal Reflux. Once 
the condition crosses over to the point of symptoms with major 
side effects, it is called GERD, Gastroesophageal Reflux Disease. 
The same parameters of diagnosis are applied for infants. When a 
child is thriving and growing healthily, despite showing symptoms 
for GERD, it is not regarded as a disease (Vandenplas, et al. 2009). 
The symptoms for this condition in infants include spitting up, 
vomiting, refusal to eat, feeding difficulties, colic, incessant crying, 
arching the back and neck, hoarseness and cough (Brodsky, et al. 
2000). Some say that there are even a wide range of respirato-
ry problems as a result of acid reflux as well. The problem with 
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diagnosing GERD  based solely on an infant’s symptoms is that 
these are symptoms for many other conditions as well (Ghezzi, 
et al.  2010). Guaranteeing that they are a result of reflux is very 
hard to prove. 
Many infants may show signs for some or all of these symptoms. When 
it comes to diagnosing adults, doctors can rely on asking the patient 
about the symptoms they feel. The patient would be able to describe 
when, how, what time of day, before or after or even during meals, 
what specifically they feel regarding their symptoms. However, it is 
very different with an infant. They do not have the ability to specifically 
communicate what they are feeling. Infants have one means of commu-
nication for all of their necessities and issues, good or bad. Infants cry 
as their means of indicating something is not right with them. Parents 
are asked many questions to help doctors understand what exactly 
their child may be feeling and what symptoms they may have (Deal, 
et al. 2005). Figures 2 and Table 1 have a list of some of the questions 
a doctor might ask the parents. Doctors have to rely on the parents 
of the infants to relate what they presume is going on with their child. 
This hinders the ability to properly diagnose the disease tremendously.
Figure 2
Cohn, et al. 1996
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GERD is considered a very complicated disease to diagnose. As of 
now there is no one test that has received the “gold star” as the 
perfect test to diagnose the disease. (Arko, et al.  2009) When it 
comes to children, the process of diagnosing is even harder. Much 
of the research on the subject begun because of parents coming 
forward with their infants because they did not understand what 
is wrong with their children. Parents have come forward when a 
child refuses to eat as an infant (from as early as four weeks old.) 
Other parents came forward because of incessant vomiting;the in-
fant would not stop vomiting and presented no signs of  infection 
or virus (Omari, et al. 2002). These are just two of the more com-
mon symptoms that cause parents to approach a doctor about 
their child’s issue. Without parents taking the initiative to ask the 
doctor what issue their child has, research may not exist.
One wonders if the parents themselves are a blind spot in the di-
agnosis. If the parents have GERD themselves, it may hinder their 
ability to objectively see what is going on  with their child and 
relay all pertinent information to the doctor. Another aspect that 
may need to be brought for further research is whether there is a 
genetic component to GERD. If the parents have it as adults, could 
their children have it as infants? Do doctors and researchers need 
to take this into account when setting up parameters for diagnosis 
and treatment? 
There exists a few means of testing patients for GERD. The prob-
lem with many of them is that they are not perfect and by no 
means perfect for infants. Another issue that arises is that many 
doctors suspect that reflux is just a cover for a real condition 
that is going on in the body, like anatomical abnormalities or her-
nias,  for example (Rudolph, et al., 2001). The doctors questioned 
whether they should begin invasive testing for severe conditions 
and possible surgeries, or to first try out the known protocols for 
testing for reflux and the treatments done on adults . As many of 
these doctors do not believe reflux exists in infants, they begin 
intense procedures to discover what is really wrong with the 
child. One theory was that the H. Pylori bacteria was causing over 
production of acid in infants. This theory was soon dismissed as 
eradicating the bacteria made no change in the patients’ condition 
(Maris, et al. 2013). Other doctors who do not believe it exists 
either,take the approach of ignoring the matter and waiting until 
the child outgrows the condition, which is often the case with 
infants (Carroll, et al. 2002). Most research indicates that infants 
do outgrow this condition by 24 months of age. A third approach 
is to follow the protocol done on an adult, with the future risks to 
the infant still unknown. 
Testing
The first test commonly done when reflux is suspected is called 
the Barium Study Swallow Test. (Arko, et al. 2009). This test is con-
sidered to be the least invasive test of all the reflux diagnostic 
tests. This test is done to determine if there are any blockages in 
the anatomy of the patient or anomalies or conditions that do not 
belong there. The infant is given Barium Sulfate, a white substance, 
to drink; Barium Sulfate  is opaque to x-rays causing a contrast in 
the body. X-rays are taken immediately and during swallowing of 
the liquid to highlight the upper gastrointestinal tract and show 
if anything is out of the ordinary. This test does not indicate any 
form of acid levels in the body or if reflux is the diagnosis. It sim-
ply rules out other issues like pyloric stenosis, tracheoesophageal 
fistulae as well as other abnormalities associated with the upper 
gastrointestinal tract.
Endoscopy with pH probe testing is another means of testing for 
GERD. This method was the focus of testing for many years. This 
method looks to see what the acid levels within the infant are and 
shows any signs of damage to the esophagus (Hauser, Novario, 
Salvatore, Vandemaele, & Vandenplas, 2005). Research indicates 
Figure 3
Hauser, et al. 2005
Figure 3: Questionairre
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that when the pH testing showed the child having an esophageal 
pH of less than 4, reflux was the main cause. This test uses an 
endoscope probe that has a camera attached at the end, as well as 
an LED light to aid in visualization. It is inserted down the patient’s 
throat (some up the nose and down the throat) and lowered 
down the esophagus. (Ferreira, et al. 2012) This test is considered 
invasive for infants and children and does require general anes-
thesia. The pH probe is attached to the endoscope, so both are 
lowered down the esophagus together. 
If the readings of the pH levels indicate lower than 4, acid is pres-
ent and reflux is suspected. The endoscope will indicate how much 
damage has been done to the esophagus, if any. Most children did 
have less damage to the esophagus when the symptoms they ex-
perienced did start to get alleviated. This test is not considered 
perfect because many times the lower esophageal sphincter may 
have just opened and released a little acid into the esophagus, 
altering the validity of the pH probe’s results (Ferreira, et al. 2012). 
Another issue is that the pH probe missed acid levels in some 
childrenwho showed signs of severe esophageal damage, which 
clearly indicated that acid was present. The endoscopy test also 
is not a clear indicator for acid reflux. Infants/Children may have 
damage to their esophagus for other reasons, and not everyone 
with GERD has damage to their esophagus.  Both of these indi-
cated that the means of diagnosing at that time was terribly insuf-
ficient. The logical conclusion is that further research was needed 
to come up with a new, more accurate test. (Badriul, et al.  2004)
Another option for diagnosis is to do pH-probe tests over an 
extended 24-hour period. This tested for pH dropping to levels 
below 4 and infants having the symptoms during or after the drop. 
This test data did show that some patients have a correlation 
between reflux like symptoms and the test scores. However, the 
research tests do not don’t show a big difference in acid reflux 
levels between those undergoing the 24-hour test and those being 
evaluated for reflux-like symptoms. (Badriul, et al. 2004). This has 
to mean that the test is not perfect as well.
 The next test available is called the pH-MII test, Multichannel 
Intraluminal Impedance Test. It is similar to the pH probe. It also 
goes through the nose and down the throat to the esophagus 
where it stays for 24 hours. This test measures acid levels, esoph-
ageal flow and bolus presence. It has small detection devices at 6 
levels along the catheter within the esophagus. It can test for acid 
or non-acid reflux and whether it is liquid or gas. When research-
ers define non-acid reflux, as having a pH of greater than 4, this 
test was able to detect reflux in infants, that the standard pH test 
missed 89% of the time. (Omari, et al. 2002) 
This test helps infants that were being diagnosed simply by eval-
uation of symptoms. If the patient was treated solely based on 
symptoms, they might have been misdiagnosed. This test shows 
that the regurgitation may have nothing to do with pH levels.  It 
greatly proved that the old pH test was not enough. The need to 
come up with a better means of diagnosis was clearly evident. The 
pH-MII test does provide more accuracy. However, it also causes 
more questions. Even if the pH is less than 4, and is recorded 
by the probe, how close in time does the reflux event need to 
happen next to the appearance of a symptom to be considered 
associated? And how many events and symptoms need to occur 
together in a day, for example, for it to be considered problematic 
and relevant for diagnostic purposes?  Another question is why is 
there a correlation between the non-acid reflux and symptoms? If 
it is all an indication of the presence of acid in the infant’s esoph-
agus, how could the test show that acid levels were above pH 
of 4, and yet there was a bolus present at the same time as the 
symptoms? One has to wonder if there is a third entirely different 
option going on that just has not been recognized yet. 
The pH-MII test was good for eliminating GERD as a diagnosis in 
some patients, however, for those that didn’t fit into the category, 
all it did was raise more questions.Another study questioned if 
raising the pH level to between 4.5-5.5 in different positions was 
the answer. (Chiou, et al. 2011) Many more infants were diagnosed 
with GERD when this was the new parameter for acid reflux. 
Parents that need some reprieve were provided with an answer 
and some form of treatment. Indeed, many did respond to treat-
ment. As of yet this is the best test there is. It is not perfect but it 
does provide some answers.
Treatment
An interesting factor in treatment for GERD is that it can also be 
diagnostic. If the patient gets better with the treatment, doctors 
presume they had the disease. When it comes to infants, the first 
treatment tried is called nonpharmacological therapies (Carroll, et 
al. 2002). This includes positioning the infant differently, thickening 
the child’s formula, changing the formula and modifying how many 
times a day the infant has a meal.  The positioning changes only 
worked on some patients and only in some positions. Thickening 
the formula helped with caloric intake, but it did not reduce the 
symptoms or reflux episodes in infants. (Khoshoo, et al.  2000) 
Changing the formula from a milk protein to a different amino acid 
basis did help some of the symptoms. Symptoms of milk allergy or 
intolerance are very similar to reflux  (for example: regurgitation, 
fussiness, colic, etc.); however the research doesn’t show that it 
limited reflux episodes (Nielsen, et al.  2004). Infants that did show 
improvement with the switched formula usually did so as a result 
of not having reflux to begin with. Their symptoms  were mistaken 
for reflux because the symptoms of a milk allergy or intolerance 
do overlap with reflux in many areas. Research indicates that 
these therapies of altered lifestyle tend to help a little, but most 
do not last very long. 
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The most common treatment done for infants with reflux is acid 
suppression.  This is done through medications. They are divided 
into histamine 2 (H2) antagonists and proton pump inhibitors. 
(Bachmaier, et al. 2014) Both of these reduce gastric acidity and 
help heal damage to the esophagus. Very often the medication is 
prescribed without doing a test like an endoscopy or pH probe. 
So there is no way of knowing what caused the symptoms to be 
alleviated or if the acid content and production in the stomach 
was ever there. (Comer, et al. 2010)
H2 blockers work by decreasing the amount of acid produced 
by the stomach. Brand name examples of these medications are 
Pepcid AC, Tagament and Zantac. The symptoms in infants did tend 
to improve. However, a double blind research study indicated that 
infants with the medication did not show improvement in symp-
toms greater than those with the placebo (Comer, et al., 2010). So 
the question remains, what made the child get better and why isn’t 
another child getting better? Figure 4 shows a list of common H2 
receptor drugs as well as proton pump inhibitor drugs. 
Proton Pump Inhibitors work by suppressing acid production as 
well. However, the mechanism is different and they target different 
types of acid and different means of acid production. They seemed 
to work a little better than H2 antagonists for those with more 
severe GERD symptoms. The issue arises though, that with both 
types of medication acid is being minimized in the gastric area. The 
infants do become more prone to GI tract and pulmonary infec-
tions. The question remains, what is worse- reflux or infection? 
Many doctors will not give medication for those infants who seem 
to be growing well, despite the other symptoms.  There have been 
some adverse effects by some of these medications too. One has 
been removed from the market because of the possible neuro-
logical damage as a side effect (Chen, et al. 2012). Despite all this, 
medication does seem to be the most common form of treatment 
for infants with GERD.
One other means of treatment is surgical; the most common being 
inserting a feeding tube. (Kuwata, et al. 2013) This did alleviate the 
symptoms to a great extent, however at a great price. These chil-
dren did tend to develop issues with eating orally later on; they had 
trouble with chewing, swallowing and sensory issues, to name a few. 
The children needed physical and occupational therapy to help them 
learn how to properly eat, chew and not have an aversion to the dif-
ferent textures of their food. Most physicians deem this option to be 
a last resort because of the developmental issues that can arise later 
on, as well as the invasiveness of the procedure. Doctors generally 
have seen that infants do outgrow the condition with age. When 
evaluating treatment options, this fact has to be taken into account.
Figure 4: 
Drugs demonstrated to be effective in gastroesophageal reflux disease (Rudolph, et al. 2001)
85
Pediatric Gastroesophageal Reflux Disease
Conclusion
As of yet there is no way to conclude with absolute certainty 
that GERD exists in infants. All the evidence linking the two is not 
definite. Most infants did tend to get better over time as they aged, 
or with symptom alleviation due to one form of treatment or 
another. (Or unfortunately death caused the subject to no longer 
be in the research data.) None of these indicate with absolute 
certainty that the GERD was ever there to begin with.  Thorough 
evaluations are needed to properly diagnose GERD in infants. 
Further research is needed in order to come up with a diagnos-
tic test that clearly identifies GERD as the condition. Physicians 
should take a conservative approach in treating patients whom 
they suspect have this condition, because more damage than good 
can be done to these infants in the process of trying to alleviate 
their symptoms.  
References
Arko, Marina, Kim Churbock, Juliann M. Fiore, Anna Maria 
Hibbs, Richard J. Martin. “Technical Limitations in Detection 
of Gastroesophageal Reflux in Neonates.” Journal of Pediatric 
Gastroenterology and Nutrition 49 (2009): 177-182.
Bachmaier, G, C Castellani, ME Höllwarth, A Huber-Zeyringer, 
and AK Saxena. “Proton pump inhibitors for reflux therapy in 
infants: effectiveness determined by impedance pH monitoring.” 
Pediatric Surgery International 4 (2014): 381-385.
Badriul, Hegar; Bruno Hauser; Leonard Kaufman; Yvan Vandenplas; 
Marc Verghote. “Oesophageal pH monitoring and reflux oesoph-
agitis in irritable infants.” European Journal of Pediatrics 163 
(2004): 300-304.
Boyle, John T. “Acid Secretion From Birth to Adulthood .” Journal 
of Pediatric Gastroenterology and Nutrition , November/
December 2003.
Brodsky, L., M.M. Carr, M. Nagy, A. Nguyen, M. Pizzuto, C. Poje. 
“Clinical presentation as a guide to the identification of GERD in 
children .” International Journal of Pediatric Otorhinolaryngology 
54 (2000): 27-32.
Carroll, Aaron, Michelle Garrison, and Dimitri Christakis. “A 
Systematic Review of Nonpharmacological and Nonsurgical 
Therapies for Gastroesophageal Reflux in Infants.” JAMA 
Pediatrics 156 (2002): 109-113.
Chen, Ii-Lun; Gao, Wen-Yi; Johnson, Aisha P; Niak, Ali; Troiani, John; 
Korvick, Joyce; Snow, Nancy; Estes, Kristina; Taylor, Amy; Griebel, 
Donna. “Proton Pump Inhibitor Use in Infants: FDA Reviewer 
Experience.” Journal of Pediatric Gastroenterology & Nutrition 
54, no. 1 (2012): 8-14.
Chiou, Eric, Rachel Rosen, and Samuel Nurko. “Diagnosis of 
supra-esophageal gastric reflux: Correlation of oropharyngeal 
pH with esophageal impedance monitoring for gastroesopha-
geal reflux.” Neurogastroenterology and Motility : The Official 
Journal of the European Gastrointestinal Motility Society 23, no. 
8 (2011): 717-e326.
Cohn, Jeffrey F. PhD, Susan R. Orenstein, MD, Theresa M. Shalaby, 
RN. “Reflux Symptoms in 100 Normal Infants: Diagnostic Validity 
of the Infant Gastroesophageal Reflux Questionnair.” Clinical 
Pediatrics 35 (1996): 607-614.
Comer, Gail; Kierkus, Jaroslaw; Kum-Nji, Philip; Hinz, Michelle; 
Li, Huihua; Maguire, Mary; Mahomedy, Suleman; Winter, Harland. 
“Efficacy and Safety of Pantoprazole Delayed-release Granules 
for Oral Suspension in a Placebo-controlled Treatment-
withdrawal Study in Infants 1–11 Months Old With Symptomatic 
GERD.” Journal of Pediatric Gastroenterology and Nutrition 50, 
no. 6 (2010): 609-618.
Corwin, Elizabeth, Suzanne Lareau, Cassandra Marcheggiani-
Howard, and Madalynn Neu. “A Review of Nonsurgical Treatment 
for the Symptom of Irritability in Infants with GERD.” Journal of 
the Society of Pediatric Nurses, 2012: 177-192.
Deal, Linda, Joseph F. Fitzgerald, Polly D. Fraga, Stefanie M. 
Gaylord, Benjamin D. Gold, David A. Gremse, Michael E. Mack, 
Suzanne B. Peters, Vasundhara Tolia, Harland S. Winter. “Age-
Specific Questionnaires Distinguish GERD Symptom Frequency 
and Severity in Infants and Young Children: Development and 
Initial Validation .” Journal of Pediatric Gastroenterology and 
Nutrition 41 (2005): 178-185.
Ferreira, Cristina, Helena Goldani, and Daltro LA Nunes. 
“Managing Gastroesophageal Reflux Disease in Children: The 
Role of Endoscopy.” World Journal of Gastrointestinal Endoscopy 
4(8) (August 2012): 339-346.
Ghezzi, Michele; Silvestri, Michela; Guida, Edoardo; Pistorio, 
Angela; Mattioli, Girolamo; Jasonni, Vincenzo; Rossi, Giovanni A.; 
Sacco, Oliviero. “Acid and weakly acid gastroesophageal refluxes 
and type of respiratory symptoms in children.” Respiratory 
Medicine 105 (2010): 972-978.
Hart, Kristen, Rachel Rosen, Mary Warlaumont. “Incidence of 
Gastroesophageal Reflux During Transpyloric Feeds.” Journal of 
Pediatric Gastroenterology and Nutrition 52, no. 5 (2011).
Hauser, Bruno, Raffaele Novario, Silvia Salvatore, Kris Vandemaele, 
and Yvan Vandenplas. “Gastroesophageal Reflux Disease in 
Infants: How Much is Predictable with Questionnaires, pH-metry, 
Endoscopy and Histology?” Journal of Pediatric Gastroenterology 
and Nutrition 40 (2005): 210-215.
Healthwise, INC. Proton Pump Inhibitors for 






Jadcherla, Sudarshan R, Chan, Chin Yee, Moore, Rebecca Manish 
Malkar,  Christopher J. Timan, Christina J. Valentine. “Impact of 
Feeding Strategies on the Frequency and Clearance of Acid and 
Nonacid Gastroesophageal Reflux Events in Dysphagic Neonates 
.” Journal of Parenteral and Enteral Nutrition (Sage Publications) 
36, no. 4 (July 2012).
Khoshoo, Vikram, Gerald Ross, Shannan Brown, and Dean Edell. 
“Smaller Volume, Thickened Formulas in the Management of 
Gastroesophageal Reflux in Thriving Infants.” Journal of Pediatric 
Gastroenterology and Nutrition 31 (November 2000): 554-556.
Kuwata, Seiko, Hirotaka Ishido, Yoichi Iwamoto, Hideaki Senzaki, 
Mio Taketadu, and Masanori Tamura. “Duodenal Tube Feeding: An 
Alternative Approach for Effectively Promoting Weight Gain in 
Children with Gastroesophageal Reflux and Congenital Heart 
Disease.” Gastroenterology Research and Practice, 2013.
Maris, Theophanis, Mavroudi, Antigoni, Panteliadis, Christos, 
Vandenplas, Yvan, Xinias, Ioannis. “Helicobacter pylori infection 
has no impact on manometric and pH-metric findings in adoles-
cents and young adults with gastroesophageal reflux and antral 
gastritis: eradication results to no significant clinical improve-
ment.” Pediatric Reports 5, no. 1 (2013).
Nielsen R G, Bindslev-Jensen C, Kruse-Andersen S, Husby 
S. “Severe Gastroesophageal Reflux Disease and Cow Milk 
Hypersensitivity in Infants and Children: Disease Association and 
Evaluation of a New Challenge Procedure .” Journal of Pediatric 
Gastroenterology and Nutrition 39 (2004): 383-391.
Omari T I, Barnett C P, Benninga M A, Lontis R, Goodchild L, 
Haslam R R, Dent J, Davidson G P. “Mechanisms of gastro-oe-
sophageal reflux in preterm and term infants with reflux dis-
ease.” Gut 51 (2002): 475-479.
Reflux Defense. Why You Need Stomach Acid & What Happens 
When You Neutralize It. 2009. http://refluxdefense.com/heart-
burn_GERD_articles/stomach-acid.html (accessed April 2014).
Reviewed by Thomas M. Maddox, MD. Acid Reflux Symptoms . 
February 2012. http://www.webmd.com/heartburn-gerd/guide/
acid-reflux-symptoms (accessed March 2014).
Rudolph, Colin D., et al. “Guidelines for Evaluation and 
Treatment of Gastroesophageal Reflux in Infants and Children: 
Recommendations of the North American Society for 
Pediatric Gastroenterology and Nutrition.” Journal of Pediatric 
Gastroenterology and Nutrition 32 (2001).
Suzanne P. Nelson, MD, MPH, PhD Edwin H. Chen, Gina M. 
Syniar, MD, MPH Katherine Kaufer Christoffel, and for the 
Pediatric Practice Research Group. “Prevalence of Symptoms 
of Gastroesophageal Reflux During Infancy .” Arch Pediatric 
Adolescent Medicine 151 (June 1997).
Vandenplas, van; Rudolph, Colin D.; Lorenzo, Carlo Di; Hassall, 
Eric; Liptak, Gregory; Mazur, Lynnette; Sondheimer, Judith; Staiano, 
Annamaria; Thomson, Michael; Veereman-Wauters, Gigi; Wenzl, 
T obias G. “Pediatric Gastroesophageal Reflux Clinical Practice 
Guidelines: Joint Recommendations of the North American 
Society for Pediatric Gastroenterology, Hepatology, and 
Nutrition (NASPGHAN) and the European Society for Pediatric 
Gastroenterology, Hepatology, and Nutrition (ESPGHAN).” 
Journal of Pediatric Gastroenterology and Nutrition 49 (2009): 
498-547.
